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^mBr^^mmx^^::tt)m^-^nxtrc czwie. ?). z:<D^5\zmm^ 
titcm^'f-n. iE'^m^tmmzy^^(D':/u=E-^'-<DmmTx. mj^p^xm 
mzmm-^n^^timwx^^o 2:n*-e©a^?&ii-e«iiuvit$ 
nx^ftmmm'izRm-^ti^^^fs.mmmm.^m. mmmzmm • mmt 

ti^^^m^^)^^i7U:t^\^^B^^ff:^mm6nx\i^^o zti\t. mmt^ 

Jj^n^^^tx- h (Xm. 8 ~ 1 0 ) -t* 2' -O-Me-RNA 1 1 ~ 1 3 ). $ S 
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1 



WQ 2005/07S657 PCT/JP2005/001991 

XMl : Joos L. Eryusel E and Brutsclie MH. Functional genomics and gene 
microarrays-the use in research and clinical medicine. Swiss Med Wkly. 
2003:133:31-38. 

Xi^2 : Ferrari M, Stenirri S, Bonini P, Cremonesi L. Molecular diagnostics 
microelectronic microchips. Clin Chem Lab Med. 2003:41:462-467. 

: Kunzelmann K. Legendre J-Y, KnoellDL, Escobar LC, Xu Z and Gruenert 
DC. Gene targeting of CFTR DNA in CF epitherial cells. Gene Ther. 
1996:3:859-867. 

: Goncz KK. Kunzelmann K, Xu Z and Gruenert DC. Targeted replacement 
of normal and mutant CFTR seauences in human airway epithelial cells using 
DNA fragments. Hum Mo 1 Genet. 1998;7:1913-1919. 
XM,5 : Colosimo A. Goncz KK. Novell i G, Dallapiccola B and GruenertDC. 
Targeted correction of a defective selectable marker gene in human 



wo 2005/075657 PCT/JP2005/001991 

epithelial cells Ijy small DM fragments. Mol Ther. 2001;3:178-185. 

rGonczKK, Colosiio A. Dallapiccola B. Gagne L. Hong K. Novell! G. 

PapahadjopoulosD, SawaT, Sclireier E Weiner-Kronisli J, Xu Z and GruenertDC. 

Expresion of delta-F508 CFTR in noraal lOUse lung after site-specific 
5 modification of CFTR seuuences by SFHR. Gene Ther. 2001;8:961-965. 

XM7 :KapsaR. QuigleyA, Lynch GS, Steeper K. Romberg AJ Gregoreyic P, 

Austin L and Byrne E, In vivo and in vitro correction of the mdx dystrophin 

gene nonsense mutation by short-fragment homologous replacement. Hum Gene 

Ther. 2001:12:629-642. 
10 :LiuL, RiceMC, DruryM. Cheng S, Gamper H and Kmiec EB. Strand bias 

in tageted gene repair is influenced by transcriptional activity. Mol Cell 

Biol. 2002;22:3852-3863. 

HMQ : Lin L, Cheng S. van Brabant AJ and Kmiec EB. Rad51p and Rad54p, but 
not Rad52p. elevate gene repair in Saccharomyces cerevisiae directed by 
15 modified sigle-stranded oligonucleotide vectors. Nucllc Acids Res. 
2002;30:2742-2750. 

ICls^l 0 : Brachman EE and Kmiec EB. targeted nucleotide repair of cycl 
mutations in Saccharomyces cerevisiae directed by modified single-stranded 
nucleotides. Genetics. 2003; 163; 5 27-538. 
20 1 : Igoucheva 0, Alexeev V and Yoon K Targeted gene correction by 

small single-stranded oligonucleotides in mammalian cells. Gene Ther. 
2001;8:391-399. 

1 2 : Alexeev V, Igoucheva 0 and Yoon K. Simultaneous targeted 
alteration of the tyrosinase and c-kit genes by single-stranded 
25 oligonucleotides. Gene Ther. 2002;9:1667-1675. 

Xift 1 3 : Pierce EA, Liu Q. Igoucheva 0, Omarrudin R, Ma E Diamond SL and 
Yoon K. Oligonucleotide-directed single base DNA alterations in mouse 
embryonic stem cells. Gene Ther. 2003;10:24-33. 

3 



Wa2005/075657 PCT/JP2005/001991 

X^l 4 : Parekh-Olmedo E Drury M and fiaiec EB. Targeted nucleotide 
exchange in Saccliaroiyces cerevisiae directed by short oligonucleotides 
containing locked nucleic acids. Chem Biol. 2002;9:1073-1084 



5 mmcomm 

no 1 t-tditmmomm^mkt^iimi^h o x. dm un tmnxhy). 

^mr^nm^^ts. -ifmL^Wiii^^mm^M 300-3, ooo its 
©-*m DNA i§i¥T^mm\zmxt^ z. t tr § dm mm(Dm^m-^m 
10 r$>^o 

5 K DNA z. h.xh y) . ^tc. ^(o 1 ^rc\mw:m(Dm.M^m\z^^x^m 
15 (Dmmtfs.'ox^^^^w.mmkmm^mm^^-t^ztx^^o 

$ & (cm 1 mm\zm^m<om-Mmi-i. ^mi^p^mmomm dmsh^© 1 * 
rcumWimomm^^mT^ z t.xh^. 

z(om«Dm2(o%m\t. mB%mmi^m(Di3m\zii'ox. wmmmmo 

20 zom(o^z(D^m\t. ^^m2%moism^^n\z^^^'r^mimwx-3b 

f^^x^^^^m^m'mt^tz.^omMxh^x. mkumzm^xhr^. 
is^-D. ^m-^^mM^^ts. -*m^Ji^DM75^e^®$n§ 3oo~3.ooo^ts 
25 ©-*^ DM myxfimmmzMK-^mimm^m-^^m^mx^^. 

z(Dmmm\z^\if^-^om:immi. -i^mm: dm y r-v^ k dm 

z(Dmm.<o^ 5 DNAga>?ij0 1 ^it\vmmom.^w>MmMh 
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^r^^mm^^ts. -2^^^ DNA f)-^^mm-^n^ 300-3, 000 mmco-^ 

5 Tafe^Ji^iTafeSo 

■fSi^. JKD^HJfC^ViT rDNAE3^iJ >*fc«tf U 5 v^>jOS^tC i3-N- 

^U3'>Hi^'&L;^3?i57l/:i-S/H©U>^x;^7^;i. (dATP. dGTP. dCTP, dTTP) 

^tc. r^mj m^wkmm(Di^-^\mm.m(DmM ik. l c. g) 
1 0 'tn'enm(Dmm\zm'^mt)^ z. t mmmm) . dna ib^j© i ^rdm^ 
m(Dmm^x^'t^ct (mmx^). dna mm\z i *fc«^icj@©:^sj&t 

20 ^^f)^-omm\zmm'^mx$>^o m^\t. mM(DmU\t Remington's 
Pharmaceutical Sciences. 18tli Edition, ed. A. Gennaro. Mack Publishing Co., 
Easton, PA 1990, Sambrook and Maniatis. in Molecular Cloning-A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, New York, 1989; Ausubel, F. 
M. et al, Current Protocols in Molecular Biology, John Wiley & Sons. New 

25 York. N.Y. 1995 ^fo:|B«$tlTVi5o J:©f|BJt:fettSffim«S*6«I 
\z\t IDPAC-IUB Commission on Biochemical Nomenclature iz^^hox^V), 

&^^^tmm^m\z^^^xmm\zmps-^ri^^m(DMmzm'^<%(Dx^^. 
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5 t\z^-ox. ^m^<mm^<DummM^iEm\z^mir^ztimmti3i^o 



m 1 A\t. iEnm:^^xmmm<D HygECFP 3te^ *^n^nm^5>.ii^fc*si«iy 

7X5 HpTENHES*J:tJtpTENHEX03if^0"efe«.. ^IBtt, -*^©T>5^ir 

10 >X DNA mi^^^U±yx DNA mf^^i^^-t^tc^ayy \^^^^- 
pBSHES/AntiSense :feJ;DJpBSHES/SeEse (DmWV^^o 

m2\t. ^6<i:/7X5K pTENHEx ii-^^-fe^x DNA mw^m%wjmm^ 
(CHo-Ki mm) mxvftM^<D^z/!fi-)v^mfs^hitmmmMMm'v&^, 

^MM HygEGFP DNA mmz^o xmmn. EFGP jie^ b 

15 xm^i^if^jvfj^^x^^o 

msu. il69:/7X5KpTENHEXt-*^DNA»rM' (fAntiS. fSense). 
mONAirfr (dsHES) :feJ:t;PCRjgife (pcrHES) ^mXhftm^Wjiilsmm (CHO-Kl 
Ifflfla) *^^lHlJRU;^S::^9X5h*DNA'&^MMt^AU /W i7nv>f i/>B » 

20 -k >X DNA P^it (f Sense) Lftm-^lz. Mmm HygEGFP Jtfe^jO^iEmS tT. 

04«, dsHES^ fAntiS. f Sense *5 J: t/t pcrHES 0-€-n-6nom#A«f3:fe 

0 5 \t. EGFP ^MJSjO^ Sjaai 5 H J; D ifiliUfc PGR ^«^(D$!| 

25 ESSim PiaCI m)^0mm^m<DmM:^mLft. 
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5 -*^5K DNA 300~3, 000 *^ DNA ^fiT-^SBBSl^fc^ 

DM»ffrK:J;0 mnUM (homologous replacemeiit)j -t^Ctiz^-DX. 

10 ^) m(DmM^rcumMmm (ot r^^:^sj ttam^^s) iz^mr^z. 

15 ^-^-^^^t^^^tLX^^^o 

r-*^DNAifjtj \t. ^^m^'Si^nz.t^m^. mmmkmmtmmxi^ 
§0 Ji©^^o r^i^j tji, rji^m(ommmkmm(D±>xm^^zJ^r>^'\i 
>xm(D\^^-rnf)^-:^t 95%£^±, b < 98%£ii±, ^ e> tif? ^ u < 99% 

:^^)zI^^Ut^\i0i:'^\Z. M*^j5^*XJj^n5^:tx-|>, 2'-0-Me-8NA. LNA 
aocked nucleic acid) T^t^^tlTVi^^ViDNAifitTafe^, 

r-*^DNA^itoiJ--rxj umwkmmo^-^^mm^Mo^mizj^i:^ 

25 T. 300~3. 000 mMommff^^MIR^n^o 300-500 500~800 

ii&S. 800-1200 1200-1700*1^. 1700-2300 ISSS. 2300-3000 

t o DNA SffrT* 5 . 
rMDNAiH3«Jj tt. «F«3{r#^-5DNAiB^T-ifen«#lC|ig^$nsi)0 
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5 (Dmz^^r^o m^m^ommm (m^mm.. ^mx^. mmmn) (d^ 
^iz\t. mmmkmn'^-'^mmmw<DD'-(X\zm]:^x. i^rc\tm.m (2 
~3oi@gs) tr^ctfj'in^^i)^. mms^Kmrn-r^rcibizit. 1-1 os 

cDNA ^m^fSi-^m DNA ^^i5^- (M^tJ. 7 H DNA ^) Tli 

15 mv. mmm\z^y)mmthx. mcD^^t^^om^tiz^m • mmvxi^ 

m^\t. PCR (Polymerase ChainReaction) NASBN (Nucleic acid seauence 
20 based amplification) TMA (Transcription-mediated amplification) ^] 
^^^^nxv^sd?, c:n6o;^^o:S^K:tt, dna tiasfc-isrf s-*^ 

DNASlfH-*ii'li"r5;:^:75^'SilT2b^o M^J^ PCR SO^S^lc^. m^mM^z- 
m(ommx^m-^mA-^n^::tti^^ibnx^^^ (lakagl M, Nlshloka e 
Kakihara E Kitabayashi M. Inoue E Kawakami E Oka M and Imanaka T. 
25 Characterization of DNA polymerase from Pyrococcus sp. strain KODl and its 
application to PCR. Appl Environ Microbiol. 1997;63:4504-4510). CCD^o 

fsi-:^mwkmyr\z^n^ r^w©^Mj \t. m^ummmB^ommz^ 
Lfcm^. iE'^f3.mmzmrcf3i^mmK'r^Mmm'i$>y). 0^b<^vi, * 
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(-*mDNA©f)t) ^mmr^::tf)t'T^^ (Drake JW. Comparat ive rates 
of spontaneous mutation. Nature. 1969; 221: 1132 Hfi, m^VTc—T^m 

DNA ®f>t&^ft$-&T-*^ DM myrtbftm^. 't>:^mtT>^^>7.m^ 

\z^m'^il:^i^^\z\t. X 5 H DNA \zJ:^~^m DNA »f)tOf^^«$f ^ V < 
(J:oJ:57i^li5^«, PCR^tl (-2^^DNA©fM-) d^e>-*MDNA»rM-& 

§li^tt55?iE^M t \tmfs.^ Ct\Z^':> Xit-^m^. i7^)-=:>^^ii VX^M 

x^y). $>^\^^\mm^^}mm^^\mm'^'T}vmmmtLxmmxi^^) & 

^mxmo pcR m^(D{^<D-^m\z^ o f^^ufc. DNA(;rci:;^«, 
±iBo J: "5 i'i, DNA *^ 6fisi§^ ns DNA m^^^mmmzmx 

^it.~:^mmmmt.^mi^n^m£T^mmpi\zmAr^ z tj&^-e^s, 

25 ^U4?V-A^fc-*^DNA^jt&^«iUT^<^#|^lc#ATS.k5Jc:bT'ba: 

"?-UT, z(D±m^mzw&mmmz-^m dna ^fM-^^A-r^^^^jt, 

^>f^ tTiSTO DNA mm'i. ^(D 1 £fc«^icM©^^m^mfc J: o Ti^S© 
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/\>^>h>m^m\zM.^n^^'5fs. cag utf- hiz^^^mwx^^ 

(McMurray CT. Huntington's disease: new hope for therapeutics. Trends 
Nerosci. 2001:24:S32-S38) S5v>X hn7^-0>»X hny^om^f'K^ 
i-f^^Wz^M (Forrest SM. Cross GS. Speer A. Gardner-Medwin D, Burns 
10 J and Davies KE. Preferential deletion of exons in Duchenne and Becker 
luscular dystrophines. Nature. 1987:329:638-640. 19. DenDunnenJT, Bakker 
E, Breteler EG. Pearson PL and van-Omien GJ. Direct detection of more than 
50X of the Duchenne muscular dystrophy mutations by field invasion gels. 
Nature. 1987:329:640-642) 0^z>\Z. ^m~:!^mmk \ZiEm^-ommmm 

z<Dmm(D^2<Dmm\t. tmmi^m<D:^m\z^'ox. ^wdmih^j©!* 
rc\m^m(Dm^L<\mmmmf)m(omM^rc\mmmm\zm.m'^nrz m 
Mi T^^c mm<Dmm\z\m^<DMtf3i<. ±mm. ^^mmommmm. 

"^izi^^-^n^mmt. mx}t. ^ommmmmmzi ^ft\mikm(Dmmt 
mmK-^nitmmx^y). ^m<oimf!i!m'^rc\txLmvrmmtvx. mx 
\mm'^w^miin. mmmmi'm(o m vitro 7.^ v-^-y-^foMntv 
xmmr^ctfi'ix'^^. t.rc. /u^vr^^-^pmmni^iz^if^xmMT 
25 mmiz-Di^^x. -^(Drnmiz^^^x r^Fij^j uii^mommmm^xm^'i^^rc 
tbiz^mm-r^ctffix^^o 
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mmi^ (in Vitro T:l«^SI$nfcm) ^^[f^iz^mnft^mm^l^^ry 

T'b cfc < , ^ ^ vHi-*m DNA mi^^i^mzmA-^tiTzm^. i^p^mm(Dm dna 

;^jte^ ^iiSMb. MMm^mmim^ in vivo u -ri^if'T'S^O 

10 

"7-r'»B'i45te^ (Hyg) i:ififim^:§'>/ii7S (EGFP) mm'<Dm^ikm'f- 

(HygEGFP) ^^Ab;fey^X$H<£^^U. DNA ^M-l3j:§:^Sg^§ 

15 miVTco -TJ^t)-^. KTafeSpTENHEXJi. HygEGFP iie^O n K 

>34{;:^ih|gM (Stop: TGA) 3&«^A$nTVi5:/fc86, iftaSji^aHIS^JcrX^li 
Sl^TiE^Ta: HygEGFP jt^^fl^fS ^1 t7&tT^:«S:Vio -^-JIT. n H > 34 
lE^MOSer (TCA) -(?^§-*i(DNA»ffr (HygEGFP jt^^) ^mmizmxt^ 
Zt\Z^^T. HygEGFP il^^OD K> 34 *IE#S!® Ser (TCA) 

20 UT^ti^m^^. /\-r i^n-T-r '»B'I4:fed:(yJ EGFP omytm^tlt^ 5 2 fflM© 

2:n^-eoiF^fc*3ViT, ffil^:^i23aj<£Jto-m®DNA;^?ffiSf^ffl"rsi^, - 

( Kowalczykowski SC. Initiation of genetic recombination and 
25 recoibinat ion-dependent replication Trend Bioclieiii Sci. 2000;25:156-165 ; 
Baumann P. Bensen FE and West SC. Human Rad51 protein promotes ATP-dependent 
homologous pairing and strand transfer reactions in vitro. Cell. 

1996;87:757-766.), ^^iT, sfMmo^mmizctitmmvrcitm^nm^^ 
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-v'^ h* DNA v^TM^K-*^ DM ^mnu ^n^u^mi^m d as lt- 

:^mmkmi^-tlyrc%(D (f sense, fAntiS) <£^bfc. 
5 • fSi^. HsI^Cffl DNA PCR D t> 10»^g^C!)iE?l$ ^^0:*c 

MF^ (Drake JW. Nature. 1969:221:11329) Tm^$n;^cy^7.5 HJ:D, 
TO^^SfflViT^m DNA ©rM-S^ifL, cn^^^-^^fchO (dsHES) 

(1) 

10 'fyXS.\^^^x^yr-'J5.\i 

pHygEGFP (CLONTECH Laboratories Inc.CA) CD Kpnl-Sall l^rfr*, pALTER-1 
(Promega Corp. , WI)©|^i;^IS^^«'s^Ab;^cpALHEK:ML,Altere(! Sites 
II in vitro Mutagenesis Systei (Promega Corp.,WI) *fflViTSPfi:#MWigS 
MX^m^n'ofto -|aia©SJ&Ta:tUrfp?^l/;r5^H Xho 
15 (5'-cggcacctcgagcacgcggat-3' : SEQ ID No. 1) ^^fflV^TXlioI M<£#Abfc 
(pALHEX), 21© t ^3 1«> 195 Val Glu ^^^t^fit^ JtfiiH^^Rjifi: 
©^fi^CfJj^^UT&iid^ofc. ziIsIiOK^&Ttt. iE^HygEGFP mm'OU H > 34 
ICJteTT-;^;- tJ^§ PmaCI UifL^. :t U rf 5? H Silent 

(5'-gcgaagaatcacgtgctttca-3' : SEQ ID No. 2) ^M^^xmXVTc (pALBEXP). 
20 $ e. t pALHEXP izMU n H > 34 opal ^MS^Af SfcJe> Jc:, :f U =f>? 

K Opal (5'-ggcgaagaatgacgtgctttc-3' :SEQ ID No. 3) ^mv^fc (pALHEXB)o 
S^OKJiSfi opal ^Stl^ltfc, 3fclti!^A$n:^c PmaCI ^>e:»5&$n, 
t» 19 (c^MM HygB(3FP iie^ ©T-;^7-i: UT BmgBI BPW^A^n-S. ^tl^ 

no HygEGFP m^(Dmmti^-^jL>7.sM\z^'oTmmi^rco palhexp 

25 XS pALHEXB J; 0 BamHI-Sall m ^ W m V . NXB U>;^7- 
(Upper:5'-catggcgatcctcga-3' :SEQIDNo. 4, Lower: 5'-gatctcgaggatcgc-3' : 
SEQ ID No. 5) ^fflV^T, pTriEx-SNeo (Novagen.WI) (Dm r/nqE-^'-^fej; 
U T7 ynt-iJ'-oTJKfc^^E-rs Ncol-Xhol m^mT^iytz (pTENHES, 

12 
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pTENHEx, 01 A), :i^T%^nrc^'77,^m. imm^^x^\m.mm<Dmm 
mp^x\ ^n^niEitM^fc^^ss! HygEGPP m^T^m^r^ z. ti!)'i-v^ ^ z. 

tf}m^-^nrco cns®:;^^^^ \^^izmmm-^a i^C^XU.EndofreeMega 
Kit (QIAGEN.CA) 5&ffiViT^Stb;fe. 
5 yr-z^^ pTENHES (D Xhol ^fr^pBluescript II SK+CD Xhol ^mzM- 

Kt^zt\z^z>m^nrz (eiib)» ;inicj;oT#e»n§ pbshes/ 

AntiSense Jct^pBSHES/Sense U.^n^nikol ^^<D[Pi^i)t pBluescript II 
SK+ (Stratagene. CA) <D fl ori fc^^UM©|6l#{C^A$n. CO^r-i^^H 
ff^^m?>M-:^mmi DNA tt. JE-n-^n liHygEGFP 5t^©T >9^-fe>XS3^ 
10 ^fc«-tI>Xi3^J<^:■^^TVi^o ^n^n®#A:&[Rl«W#^ Nael ^^xs 
PiaCI (c:j;<:3T«U:fe, ^:n^077->^5 JMlOStS^H^Ab. SO/ig/ml 
>ev'U 2XYT Sml 500ml © 2xYT mm 

(50/ig/ii Amp) m.\y<mwvtsitfi^ zix:i!mmhfto immwz 
25i[ig/mi i:75:sa;5*:^-v'r$^>^m> nxs^m^mn. 23 ^Pmrn 3t^L>^ 
15 m (2. isxio'g, 15^) \z^'oTy7-z:^^i^mmt^mvrco ±m\z^i^n^ 

yr-'Mz. 75ml © 20%PEG6000/2. 5MNaCl m<&JnA> -life 4*0 ^C^@t;^Co 

(18.8xi0'g. 20 5J-) tc:J:D, yr—y'^im'^'&ft^. 20ml ©0. 3 M 
AcONa/lmM EDTA fcrat, 7x/-;K 7x/~;V/^nD7':t;VA (1/1), 
C7Uuy:i-)VA\z^-oT. Mt^-*^DNASIiIiRUfc, DNA^I^tc25ml EtOH^ 
20 SPA, ^tatc 15 ^i-^^Sb^t^, a'L^^3'lll(c:j;oTtm$-a:, 500 I © HjO 

(1-2) f^>^©^®l 

pTENHES 1 Aig Sfc 0 2. 5 U ommmm XhoI TMU, 606bp (D^M-<& 3. 5%<£ 
25 oXmVfto *liJK©pBSHES/AntiSeiise:feJ;t;tpBSHES/Sense Ipmol 

(1. iMg) K:*ru5u©xhoi<&fflVi, =::mtmm<Dmmz^'z>x. eosnt©®? 

it<£lHliKU;rc, ^^1^-2^^ DNA ©^ra^MTfi, Xhol M^^a^^-^^tf 
'5ytJe),pBSHES/A]itiSeiise©5' :feJ;l^3' {II©XhoI MKl^I^;^:^ U rf5?i7 
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AS5' ( 5' -cccccctcgagatcccc-3' : SEQ ID No. 6) ^^XS AS3' 
(5'-cggcacctcgaggtcgac-3' : SEQ ID No. 7)^ ^;'^:pBSHES/Sense ©5'^J;rX 
S5' (5'-cccccctcgaggtgccg-3' : SEQ ID No. 8) ^^XS S3' 
(5'-ggggctctcgaggtcgac-3' : SEQ ID No. 9) n^-:^m\zMV 5 "EJVmm. 

5 m^Emm\zMftc 

mi^^-^nrcMmt. ^n-6n^>5ji (naps colunms, Amersham Biosciences 
Ltd., Buckingliamsliire. England) \zi:y)mn^m\ MS^^Ajjo/Ajgodt 1. 8 

^mx*\t AOiigt vxnm ufc. 
10 (1-3) m^mA 

M^mAR^<DmB\Z.M © 10%FBS ^^^m' MEM/F12(Iiivitrogen Corp. , 
Carlsbad. CA)tf {r5i«tfe3xiO«®CHO-KliiflS<£6-ciiixW' y >'3.frS#.37'C. 

^%cOi^m^r\z^\f^xmmv'fto ^foMm^'&L*m os-c, s^^m^o'c. 

5 j^m) •^■^■ft 2. 5. 5, lOnmol i^tl^n 0.47. 0. 94, 1. 9iag) OD-*^ DNA 
15 t.rc\t lOnmol (3. S/zg) ©zi*mDNAfc, 72j[ig® PLUS^^ (InYitrogenCorp., 
Carlsbad. CA) ^-^tf 149/il ©D'MEM/F12. :feJ:r;25fmol (125ng) ©pTENHEX 
^m^ft, $6>{c:. ^/?it(om\f^imBrf^msmz±^-/3i§m^lk\tt^ti!fi 
IS^^nTVi^ (Sangiuolo F. Bruscia E. Seraf ino A, Nardone AM. Bonifazi 
E, LaisM, Gruenert DC and Novel li G. In vitro correction of cystic fibrosis 
20 epitherial cell lines by small fragment homologous replacement (SFHR) 
techniQue. BMC Med Genet. 2002:3:8) fctb^ 't^X(ODr>:/Mz^\f^xmKM 
(MAhe) tU^^^s Amp M'I43t^&'^*75:Vi pALTER-Ex2 (Promega 

corp..wi) ^mmlM^Tco ziti^ 20 ^m^mzmmi^rc'^. i2tig <d 

LipofectAMINEIi^ (Invitrogen Corp.. Carlsbad. CA) ^^t? 141 1 © D' MEM 

25 /F12 ^M^s -^^^z 2Q^^^m\zimumm\zmm'r^umiz 250^ i ® d' mem 

/FI2 ^M^fco mmt 4ml © D'MEM/F12 xm-oft^. 2ml <D D' MEM/F12 fcfi 

'i>^=L^-hi^fto 6 mm^. Rimm^ m <d io%fbs ^-^ts d'mem/fi2 
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imi PBS X'^-orc^.m'L^Miz^^mm^Mibrco ^:n<& loo/xi© tegczsidm 

Tris-HCK lOniM EDTA. 50iiiM Glc. pH8.0) O 0, 2N NaOfl/"l% 

sDs ^in^m^-fy^zw^Lftm.MUiz^^mimvrco $ e> k: isojti i o sm aconHi 

y 7X 5 h* DNA ^m^htco 'fyT.S. K DNA 20 jtt 1 © H^O - 20*C 

(1-4) 

h5 Bd^ e» 1. 4il O IB ^fl&T^U:^c DH-5 a I +)->::^;V^fc D 125 1 
10 D 1 2. 5ml (DrnmU LB ^^^^ $ S 1 4 b ifco 7. 5, K 0. 2ml 

iin*4ial ©pDNA tMz^. l-cm^^y:/©=^a.'^y h'^U GenePulser II 
(Bio-Rad laboratories inc. CA) <&MViT. 4'C> 1.8kV. 25itiF. 200 Q 
TXl/i^hD:^^«-e/3>^fTofc:o H<£#AbfcDH-5Q! ^3:. 1ml SOC 

1 5 1 ^FBli§«Lfc^, 50 n g/ml Aip LB mMz^m^, 

ilOtt DH-5a LBI^^^iffitcM^. 3nr:-i:tc^oTXl^^ 

tlfc DH-5 a ?£]t'i>^iltcJ:oTllIiRL. 100^1 © TEG \znmn\ytco Z.tl\z 
200/il(D0.2NNaOH/l% SDS<£ijnAS^d>{r^^^Lfc^.$e,fcl50/il Sol III 

20 (3M ^m.ij u 11. 5%@^m) <£jn;^, 5fc±{c: 5 ^fmMXyit. m>L^^mi^tc 

±mt:y3^/-)V/i7uuy:i-)VA (1/1) T^ttSL. xj5^/-;vtt^fc:j;f3:/ 
7X5 HDNA^&HIiRUfc. iin*20Ml®H20f;:^«?U ro!)^"^ l-2j[i 1 
J1MBL21 (DE3) W^:r:ui7hu:^U-->3>\z^t)mXbrzo DH-5 a 

tl^«l©^f^tJ:oT. BL21 (DE3) 'v©J^Sfem*ff oi/Si. 
25 J^Mfeil^. 1ml (0 SOC ^^^JKI^. STCT 1 •?■© SOfi 1 ^ 

1 0 50i[ig/ml Amp :feJ:rK 10 IPTG ^^t5 1ml © LB 37*0, 3 ^^I^H 
bfco 1$^^. ^Sfe©— l-10fg#?5b;^ct)©^ 75Mg/ml A^^n^^^iy 
>im]lUm^^m (Hyg75 : 50/ig/ml Amp. 10 /iM IPTG) 100- 1000 fgf& 
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"b ® ;N-r *7>f B ^-^^fe LB m^mm (HygO : 50 n g/ml Amp. 

iomm iptg) ^n^n«-ros^. ziVT<>^a.^-hhrco 12-24 

HygO lc:^^fezin--<&icA. ^•ft> 26-48 NfFp^fc Hyg75 fc4;3t;fe 
3in--tt. FLA2000G (FUJI PHOTO FILM Co. , Ltd. . Kanagawa. Japan) <£ffiVi 
5 T^U> EGFP (Dlk^ (Ex. 473iiin. Em. 520iiin) 5 □ n --<£ic^fco HygO 
•C#6.nfcn o--i:^^fc. Hyg75 -e#e>nfc EGFP om^m^ii Dn-ic^ 

(1-5) mBi'^movm 
10 20 /ii 0 H2O izmmvfc^. 98t:T5m Ms^ffofco mcDTt^ttfife^)- 

^^'L^^m\z^K}^Uyhtly. ±m2uL\^mmthX. rlaa DNA polymerase 
(TOYOBO Co. . Ltd. . Osaka. Japan) ^ISV^T PCR ^ffofe. C(Dt^':fy^'7 

--tVX. T7pro (5'-taatacgactcactataggg-3' : SEQ ID No. 10) HET7 
(5'-atcgcctcgctccagtcaat-3' : SEQ ID No. 11) SrfflVi;^, Cl^lTtfenfc PCR 
1 5 Ht/fi. $ e. fciE^l! HygEGFP 3fte^v-;^j-TebS PmaCI mM^i:Um PRI SM 

BigDye Terminator v3. 1 Cycle SeauencingKit (Applied Biosystems. Foster Ci ty, 

CA) m^^1tly-i7:j^>i^>ifRm\zm^fto 

(2) mw: 

(2-1) jtgi^^^Sl&(^MJ^ 
20 pTENHES *3.tr; pTENHEX (0 1 A) \t. ^n^HlE^m. ^SK HygEGFP Jt-fe 
^**Mi^2i*nT*D. ^n^n©n K> 34 aSer (TCA : PmaCI)^ Stop (TGA : 
BmgBI) -*li?£#firr5fc8e)077-e^5 H^^^a^-pBSHES/ 

AntiSense ^.tU^pBSHEX/Sense (H 1 B) \t. pTENHES ^ Xhol MMVX^^^tl 
fciES HygEGFP Jiei^©-a5*SM*.i^*nT:feD. M4^i-*^i:7S:ofc^:^. 

pTENHES :feJ:rX— *^^pBSHES/AntiSense» pBSHES/Sense Xhol mm 
bT#e.nfe DNA ©tM-<&> <^^^n^n dsHES> fAntiS. f Sense tK^So 
m-:^y7.^ K pTENHEXfi. dsHES. f AntiS. f Sense i^fc CHO-Kl W^#A 
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^xs±mm\^i^(Dmm(Drcisb<D t? -^u^e-^s^-iz^-ox. mmm HygECFP jt^ 
rn-^M (02)„ /w^PT-r B fc]i8tet;^5fcJ6. ^i=^$nfe 
(2-2) ae^^^s^s 

CHO-Kl mmz, Xiol i2lSUT# 6n;/c: DNA mWtmz. pTENHEX 
m'^^ATSitlirfciiilgttbfco Sfc f AntiS f Sense DNA T 

m\zmm'\imm^mmMP^'^ALito mxmm^^4 8mm'imzmm^mt 

P^^TM^bfc t £16. CHO-Kl mmp^T^^-^n^ HygEOFP m^fjm^Lx 

\f^?>(Di)mm-^nrc (02)0 j:ne.©«j;D:/^x5HsiiiiRb. bl2i m) 

^BW^^T^<lt\z^K>%^n^/\^^u'T^i^>-Rm^f)^'D EGFP UTOn 

15 (03) ^mmu m^wmjm^MmvTco ^mmiizMhAooBo 
^EAitizmmr^ iomoi © dna mih-^mmiytct^. dna »fife&§ 
dsHEST«. o.A^%t\f^'D'^^<Dsmmtmm<DmuMmx^'Drc (04)„ 

^infc^b. — 2|5:^ DNA {|fitT2&S f AntiS \t. dsHES 
ta:^^/^?^/^^^::^®© (0.15%). f Sense ^mMVtcm'^. 2. 0%tVi5. dsHES 
20 fc*fbT*?l5^i^VijlgiH^^^:£^Lfc (1114). 

^(DM^iz^^X'^^ntc EGFP ^nDr:-&vK'Q:5^^t;. ^©jie^@2 
m^mm.mM?mACl ms) *J:I^'>-irx>S/>^KjS (Se) f;:J;oT?l^ 
Vtco "tomWt. nK>34tc:fettSStop;5^e> Ser (TGA-^TCA) 'xWlB^J^^t 

25 m^mmmmm^^-^n^o 

itmi 

nmrnxmrnhfc ptenhex (nH> 34 \zm±^m (stop: tga) s^xu^ 
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sFHR^^&frVi. ^MHygEGFP m^^fommjm^mmmtmmzm.MJ^tco 

?cm^ (pcrHES) Skfo^Zfy-C^-lt TaqJi^Upt^— If (Toyoboltil) 
^fflV^TiiflU. 3'-*S^S Blunting High Kit (Toyobo IfcM) fcJ:D¥m*SS 
ith. mmmo) dsHES tmmzLX 3. 5%iggl(jil(7;^fn-x«^Sci[iKiJ;D^^ 

• :/7-rT— 1 : 5' -gagatccccggagccg-3' (SEQ ID No. 10) 

• :/7-r*7-2: 5'-gaggtgccggacttcgg-3' (SEQ ID No. 11) 

^ma. m3^^rm4\z^hrct^r)x^^o ?csim^ (pcfhes) ts. -* 

^•fe>XDNA©fM- (fSense) <h«;l!ibTm©A'f ^yn^'f i^Bif-lfeJ^RcDSI 

f#««< (03), ^m}mtoA6%i!$>^rc. c(Dm\t isms, (ommjim 

(0.43%) ©¥5^OT-e*0. -*m-fe>XDNAirM- (f Sense) ©^^^ 
^ (2.0%) (DlQMl fi^TTfeofc, 

£^±^L<raufe<h;feD. c(Dmm<Dmm\z^':iT. mMmmmmo^ 
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5 mmn^ 300-3. 000 DNA »rfr*Ml^lc:^A-rs ^1 

f s DNA mm(omm^m^m. 

3. -*^DNA^M^t. ^fi9DNAiB9(lO-k>X^i:*BlRlT&Sif^l *fc« 

10 4 . mF*3©^Kj DNAE^J:^»s. ^© 1 ^;^cflSM(D:^Stc cfcoT^OIiEg 
(hTioTVi^ DNA Sa^TabSW^S 1 3 OVi^tld>0D;^fe. 

5 . litr^^l^m©:^^^ DNA mmo 1 Sfe«^i:MomS^^g|"r Sft^iig 1 

6 . m^m 1 e. 5 0ViTn/&^®:^sic j;>r)T. dna sa^j® i *;^«:^ic 

8 . dna bb3?!Io 1 ^nLummKDmmo^mdmmtfsi^ t vi sj^s^t^ 
m^^ts. -:^mm^ dna ^mm^n^ 3oo~3. ooo ms®-*^ dna mfrf)^ 

9. -*^igJi^DNA*^ y7-i^^vmki;$>^m^mB<Dm'smMo 

10. dnasb^j® 1 ^i^immom.mo^mfjmmtfsi'Dxi^^^mm^ 

tits. DNA mm-^n^ 3oo~3. ooo *g^cD-2^^ dna mh-^mm 

1 1 . DNA 77-5^^ H DNA TfeSM*:© 1 0 <D^m^^, 
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5- 



HygEGFPgene 
^ (1739 bp) "^^ neogene 




LSEGEES"RAFSFD 
— CTCTCGGAGGGCGAAGAAKACGTGCTTTCAGCTTCGAT- 
— GAGAGCCTCCCGCTTCTTA 6TGCACG AAAGTCGAAGCTA- 

PmaCr 

L S E G E E X" 
— CTCTCGGAGGGCGAAGAAIfiACGTGCTTTCAGCTTCGAT^ 
— 6AGAGCCTCCCGCTTCTTACTGCACGAAAGTCGAAGCTA- 



pTENHES 



pTENHEX 



127 bp 



BmgBl 

— m- 



'479 bp- 



B. 



I P5 



fragment HES 



Xftol 



pBSHES/AnliSeiise 



^1 ^ 



pBSHES/Sense 



473 bp 

_l_r2:L 



I 

Jtftol 
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m 3 



pcrHES 

* **• L" - . " 71 


dsHES 

, . . jf *<• . - . . ... 

-r. . • . • ■ • * . 

-ft.- ■ . - .1. / • . ,. 


fAntiS 

• • • • 


fSenpe . ^ 




. V ; - >L/- -vi 
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3i 



o 

c 2-1 

3 

OP 

2 
u. 

c 

.2 -J 

o 
o 



pTENHEX 
fAntiS 
fSense 
dsHES 
pcrHES 




11111 
0 100 200 400 0 



1 
0 



1 
0 



1 
0 



1 
0 
0 



0 0 0 0 100 200 400 0 
000 0 00 0 400 0 
000 00000 400 
Relative molar amount of DNA 
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fArrtiS400 



f Sense 400 




< 882 bp 

< 559 bp 

<323 bp 
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m 6 



G <ac G A AGA AT 6 ACS^TSC T TT C 

^ S34X ^ 



GGC G AAG AATCACG TQCT TTC 

f S^e 400 I 



GQCGAAGAATCACGTQCT TTC 
290 ^ 30O 
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SEQUENCE LISTING 



PCT/JP2005/001991 



<1I0> Japan Science and Teclinolo?y Agency 

<I20> A Method of Base Modification for DNA Sequence 

<130> 05F003PCT 

<150> JP 2004-34019 

<151> 2004-02-10 

<160> 11 

<170> Patentin version 3. 1 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 1 

cggcacctcg agcacgcgga t 21 

<210> 2 

<211> 21 
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<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 2 

gcgaagaatc acgtgctttc a 21 

<210> 3 

<211> 21 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 3 

ggcgaagaat gacgtgcttt c 21 

<210> 4 

<211> 15 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 4 
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catggcgatc ctcga 



PCT/JP2005/001991 

15 



<210> 5 

<211> 15 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 5 

gatctcgagg atcgc 15 



<210> 6 

<211> 17 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 6 

cccccctcga gatcccc 17 



<210> 7 
<211> 18 
<212> DNA 
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<213> Artificia 
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<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 
<400> 7 

cggcacctcg aggtcgac 18 



<210> 8 

<211> 17 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 8 

cccccctcga ggtgccg 17 



<210> 9 

<211> 18 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 9 

ggggctctcg aggtcgac 18 
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<210> 10 

<211> 16 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 10 

gagatccccg gagccg 16 



<210> 11 

<211> 17 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial seauence: Synthetic oligonucleotide 

<400> 11 

gaggtgccgg acttcgg 17 
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